Coordmation
Chemistry

B o & #F

B B R S R
MRIRA19794011 A13—24H, EEITFREHIRLE, BHEZ
B A5 PR K Wy AN TE Ao
P F R I IR
BEE - BRY



Coordmation

Chemlstry

The Chemstry of Metal Complezes

Fred Basolo

Northwestern Umwversity

Ronald C Johnson

Emory Umvemty

A
I
3 &
iz}
%Lxs\—\é.

W. A. BENJAMIN, INC.,

Menlo Park, California - Reading, Massachusetts

London - Amsterdam - Don Mills, Ontario

Sydney



A A A
& REL & TR

(%) #HmE - OEP
[iEl PSS
(%) PoE . C- &
REFIKFE
REHE ERFEE PRE
HHRFEER

W oK ¥ # W o



Dedication

This book 1s dedicated to Professor Jokn Christian
Bailar, Jr , our professional father and grandfather,
Through his research and his tratmung of students Professor
Batlar 1s 1n large part responsible for the development
of coordination chemisiry 1n America

SEAS kSRS B R BN - 3 R BT ik - D e

(John Christian Bailar), BT T /ER3 A

P RECE TME, MrsddgaEEmER L FNRER
Aok (91R .



L

BEREBBE KRS R BB F - BRBMLT1079
11 A13—24 H FLE R R E R IF K2, FliE, BRY
BB+ o RBE AT HE AL - B AER Ry T
WARE FA KSR, HBIE RITE BBERTL, #3]
B4 M fL 2 RO B . A CRRALILEY XREm, MAR
T, T OUT BLAE 2 o A 5 ST TR HLAL 2 dn iR A0 1A 2 % i
Wi, W ELET NG % Rk, BRI R G R
DM BRZR, AR RSB IE S % 45 R M I i A R T 1
Mo FE1980% 4 B BALBH IS EHERTF AR LA “TEH I3
SETHETE R, BB T BAFRRCR.

ol 1T 52 10 B 5 B Bt o LA RIS A I, HE 0]
A 1S R e TR R M R B 2 R O R 2 A
PET R B FE I A (2 RN AL S BLF 51 W O R BLAE, E B
T WHAE, BRE. OB T R, F 8
BIGHM. HTIRAERIR, SBERRR, RUBEREE
A,

%
1980@12}:1



Editor’s Foreword

HE TEACHING OF GENERAI CHEMISTRY to beginning

students becomes each day a more challenging and
rewarding task as subject matter becomes more diverse
and more complex and as the high school preparation of
the student improves, These challenges have evoked a
number of responses; this sertes of monographs for gene-
ral chemistry 1s one such response It 1s an experiment
in the teaching of chemistry which recognizes a number
of the problems that plague those who select textbooks
and teach chemistry  First, 1t recognizes that no single
book can physically encompass all the various aspects of
chemistry that all 1nstructors collectively deem important
Second, 1t recognizes that no single author is capable of
writing authoritatively on all the topics that are included
in everybody’s list of what constitutes general chemistry
Finally 1t recognizes the 1nstructor’s right to choose those
topics that he considers to be important without having
to apologize for having omitted large parts of anm exten—
sive textbook

This volume, then, 1s one of approximately fifteen
in the General Chemistry Monograph Series, each wriiten
by one or more highly qualified peisons very familiar
with the current status of the subject by virtue of re-
search 1n 1t and also conversant with the problems associa—
ted with teaching the subject matter to beginning stu-—
dents, Each volume deals broadly with one of the subdi-
visions of general chemistry and constitutes a complete
entity, far more comprehensive 1n 1ts coverage than 1s
permitted by the Iimitation of the standard one-volume
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text, Taken together, these volumes provide a range of
topics from which the individual instructor can easily
select those that will provide for his class an appropriate
coverage of the material he considers most important,

Furthermore, 1nclusion of a number of topics that
have only recently been considered for general chemistry
courses, such as thermodynamies,molecular spectroscopy,
and biochemistry, 1s planned, and these volumes will
soon be available, In every instance a modern structural
point of view has been adopted with the emphasis on
general principles and unifying theory,

These volumes will have other uses also, selected
monographs can be used to enrich the more conventional
course of study by providing readily available, inexpen-
sive supplements to standard texts They should also
prove valuable 1o students in other areas of the physical
and biological sciences needing supplementary informa-
tion in any field of chemistiy pertinent to their own
special interests, Thus, students of biclogy will find
the monographs on biochemisiry, organic chemistry, and
reaction kinetics particularly useful Beginning students
in physics and meteorology will find the monograph on
thermodynamics rewarding Teachers of elementary scien-
ce will also find these volumes invaluable aids to bring-
1ng them up to date in the various branches of che-
mistry |

Each monograph has several features which make it
especially useful as an a1d to teaching These 1nclude a large
number of solved examples and problems for the student,
a glossary of techmical terms, and copious illustrations,

The authors of the several monogiaphs deserve much
credit for their enthusiasm which made this experiment
possible,  Professor Rolfe Herber of Rutgers University
has been of iuvalvable assistance 1n the preparation of
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this series, having supplied editorial comment and nume~
rous valuable suggestrons on each volume kK Thanks are
also due to Professor M, Kasha of the Floiida State
University for many suggestions during the planning sta—
ges and for 1reading several of the manusecripts,

RUSSELL JOHNSEN

Tallahassee, Florida
October 1962
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Preface

OORDINATION CHEMISTRY 1s primarily concerned with

metal complexes, but many of 1ts concepts are appli-
cable to chemistry in general, ﬁeglnnlng students, there—
fore, will profit from am appreciation and understan-
ding of the basic principles of coordination chemstry,
which may later be applied in more sophisticated fashion
in advanced courses

Although textbooks of general chemistry usually con-
tain brief treatments of metal complexes and coordination
chemistry, their limited space precludes the discussion of
many of the important aspects of the subject, This being
so, the present book was written to supplement the mate—
rial now available on the subject to freshman chemistry
students, The authors belteve that the material presented
will also be of value to stndents in junior-senior level
courses in inorganic chemistry,

Modern theoretical concepts as applied to metal com-
plexes are used, At first glance, such an approach may
seem more difficult and confusing than a somewhat more
traditional treatment, However, it 1s our experience that
beginning students are able to grasp these concepts, thus
making 1t easier for them to understand the material as
presented in advanced courses, The valence bond theory
1s mentioned only briefly, whereas the crystal field and
molecular orbital theories are discussed in considerable
detail, These theories are used to explain the stability
and liability of metal complexes, Current theories of
reaction mechanisms are also included,

The authors would appreciate both suggestions for
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the improvement of the book and reports of student reac—
tion toward it, We wish to thank Dr S A Johnson,
who read the entire manuscript and made many helpful
suggestions, One of us (F B ) wishes to thank Dr,
V., Cagliotr and the people in s Institute at the Uni-
versity of Rome, where part of the original writing of
this book was done, for their generous help and hospi-

tality

FRED BASOLO RoNALD € JOHNSON
Evanston, Illinots Atlanta, Georgia
July, 1964
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